© 2 0 1 9 I n d I a n J o u r n a l o f P a t h o l o g y a n d M I c r o b I o l o g y | P u b l I s h e d b y W o l t e r s K l u W e r -M e d K n o W 103 Brief Communication ABSTRACT Objectives: To study the direct immunofluorescence (DIF) in cicatricial alopecia (CA) patients. Materials and Methods: Approximately, 155 skin biopsies from CA patients examined over 7 years (2009)(2010)(2011)(2012)(2013)(2014)(2015). Special stains and Hematoxylin and Eosin were performed, and final histopathological diagnosis was made. DIF (against anti-IgG, IgM, C3, IgA, and fibrinogen) on all these cases and patterns were noted. The descriptive statistics were applied along with ANOVA test. Results: Approximately, 155 patients with Male: Female = 1.24:1, age 7-65 years. In total, 57 cases were of Lichen planopilaris (LPP; 36.7%), 22 Lichen planus (LP; 14.2%), 22 Psuedopalade of Brocq (PPB; 14.2%),16 discoid lupus erythematosus (DLE; 10.3%), 8 end-stage scarring alopecia (ESSA; 5.2%), 2 cases each of Fungal folliculitis (FF), and Folliculitis decalvans (FD; 1.3% each), and in 26 cases, no specific diagnosis could be reached were collectively kept in the category of non-specific findings (NSP; 16.7%). On DIF: LPP positive for IgG = 4 cases (7%), IgM = 26 (45%), IgA = 11 (19.3%), C3 = 16 (28.1%), and fibrinogen = 11 (19.3%). LP positive for IgG = 2 (9%), IgM = 18 (81%), IgA = 2 (9.1%), C3 = 10 (45%), and fibrinogen = 1 (4.5%). DLE positive for IgG = 6 (37%), IgM = 8 (50%), IgA = 1 (6.3%), C3 = 9 (56%), and fibrinogen = 1 (4.5%). Limitations: Because this was a retrospective study, clinical follow-up and treatment history of the patient could not be retrieved. Conclusions: IgG positivity helps significantly in differentiating LPP from DLE (P 0.004) and NSP from DLE (P 0.005). IgM positivity helps significantly in differentiating LPP from LP (P 0.04), LP from PPB (P 0.00) and NSP (P 0.00). C3 positivity helps significantly in differentiating PPB from DLE (P 0.02).
INTRODUCTION
Cicatricial alopecia (CA) results in hair destructionearlyin the course of the disease. For both clinician and pathologist, the forms of primary scarring alopecia (PCA) are problematic in terms of classification and diagnosis. It has been suggested that both histopathological examination and immunofluorescence studies are necessary for accurate diagnosis. [1] PCAs are divided into subgroups depending upon the predominant inflammatory infiltrates, that is, lymphocytic and neutrophilic. Discoid lupus erythematosus (DLE), Lichen planus (LP), Lichen planopilaris (LPP), and Pseudopelade of Brocq (PPB) are categorized under "lymphocytic" PCA. The neutrophilic PCA group comprises Folliculitis decalvans (FD) and fungal folliculitis (FF) of scalp. [2] There is paucity of studies from Indian subcontinent on direct immunofluorescence (DIF) patterns in different categories of CA. [3] Our objective was to study the DIF pattern and their correlation with histological findings in CA.
MATERIALS AND METHODS
This was a retrospective study wherein histopathology material of the patients who underwent scalp biopsy for CA at our institution was retrieved. A total of 155 CA patients over 7 years (2009) (2010) (2011) (2012) (2013) (2014) (2015) were included in this study. Because this study was retrospective, consent or ethical waiver from the institutional ethical committee was not needed. The blocks were retrieved and resectioned, stained, and studied again. Hematoxylin and Eosin (HE) and special stains [Verhoeff-Van Gieson stain for elastic fibers, Masson's Trichrome stain for collagen fibers, Periodic acid-Schiff's reagent (PAS), and Alcian blue] were performed wherever necessary, and final histopathological diagnosis was made. [4] Tissue was cut at 5 mm, and standard DIF procedures were used. [5] Fluorescein labeled antisera to IgG, IgM, C3, IgA, and fibrinogen was applied on all these cases and patterns were noted.
Histological findings with special stains wherever applicable were noted and correlated with DIF findings. Because HE and DIF are subjective findings two pathologists reported the slides independently. The final diagnosis (Gold standard) was rendered mainly on histologic criteria with attempted clinical correlation.
RESULTS
Our study comprised a total of 155 patients with male to female ratio of 1.24:1. These patients varied in age from 7 to 65 years with a mean of 36 years [ Figure 1 ].
LPP was the most frequent category comprising of 36.7% of the cases. Because this was a retrospective study and LP was also rendered as one of the histopathological diagnosis in cases of CA, so it is considered as a separate entity and is not considered together with LPP. Other conditions with their frequencies have been depicted in Table 1 .
Histomorphological and DIF findings were detailed and are summarized in Table 2 .
Those cases which did not have any specific features and a definitive diagnosis could not be given either on microscopy or DIF or both were included in the Nonspecific (NSP) category.
Statistical analysis
Descriptive statistics were applied along with ANOVA test and following inferences were drawn. The overall frequency of occurrence of various immunoreactants are tabulated in Table 3 .
IgG positivity helps significantly in differentiating LPP from DLE (P value 0.004) and NSP from DLE (P value 0.005). IgM positivity helps significantly in differentiating LPP from LP (P value 0.04), LP from PPB (P value 0.00) and NSP (P value 0.00). C3 positivity helps significantly in differentiating PPB from DLE (P value 0.02). DIF did not contribute in the diagnosis of the NSP cases. In these cases, none of the immunoreactant was positive at any location, so DIF was not of much help over and above histopathology in these cases.
DISCUSSION
Because clinical differentiation between the various causes of CA may be difficult, scalp biopsy is mandatory for diagnosis. It enables an accurate diagnosis in the majority of cases especially if correct biopsy technique is used. Our purpose in conducting this study was to study the histological and immunological findings in patients with CA, and to determine the role of DIF in diagnosing CA in Indian context. Very few Indian studies have been performed including one with 20 cases with no statistical correlation between DIF and histopathological findings. [3] On extensive search of world literature, it was found that this is by far the largest study in this context. [6] Of 155 scalp biopsy specimens reviewed, a definite diagnosis was made in 129 cases (83.2%) by histopathological examination alone and independent of DIF.
In order of frequency, most common cause of CA in our setting was LPP comprising of 36.7% of all the cases. In 26 cases, no specific diagnosis could be reached, so were collectively kept in the category of NSP findings (NSP; 16.7%).
Our findings are similar to study of 33 cases by Amato et al. who reported 33.3% cases of LPP as most common cause of CA. [3] In a study of 136 cases by Trachsler et al., [6] LP (26%) constituted majority of cases followed by DLE (21%) and FD (20%).
All the positive cases of LPP showed linear deposition of immunoreactants along the basement membrane zone with presence of fluorescent colloid bodies in few cases. There is varying positivity in previous studies ranging from 24% to 100%. [9] The most common positive immunoreactant was IgM in 26 cases (45%) out of which in 16 cases (28.1%) it was associated with C3, in 11 cases (19.3%) with fibrinogen, and 11 cases (19.3%) with IgA. This is consistent with findings of most of the studies except Annessi et al., who reported fibrinogen positivity in most cases. [10] A study by Ioannides et al. proved that LP and LPP are different entities, and IgM, IgA, and IgG are seen in most cases of LPP; predominantly, fibrinogen positivity is seen in LP. [4, 13] DLE cases were positive for IgG, IgM, and IgA and occasionally for C3 and fibrinogen in our study. All the positive cases of DLE in our study showed granular band like deposits of immunoreactants along the dermo-epidermal junction, which is in accordance with previous studies. The most common immunoreactants noted were C3 (56%) alone or in combination with IgM (50%) or IgG (37%). This had been reported previously in studies by Whiting, Trachsler and Trueb and Annessi et al. [2, 6, 10] Of the LP cases, 81% were positive for IgM and 45% were positive for C3. IgG and C3 were positive in 2 cases each with fibrinogen positive in a single case. IgM positivity helped in differentiating LP from LPP, PPB, and NSP.
Positivity of DIF depends on various factors as site of biopsy, topical therapy, maintenance of ambient temperature, and stage of disease (acute, subacute, or chronic). [11] Thus, alterations in any of the factors can lead to negative results. Deposits of IgG or IgM and C3 in a granular/homogeneous band-like pattern at the dermal interface [6] [ Figure 1 ] Lichen planopilaris Follicular lymphocytic interface dermatitis with dense band like lymphocytes around the upper follicle and infundibulum obscuring DEJ, cytoid bodies scattered along the BMZ and absent or atrophic sebaceous glands [ Figure 2] "shaggy" or "patchy" deposition of fibrinogen and clumped IgM or less commonly IgA and C3 deposits along follicular BMZ [7] Lichen planus Band like lymphocytic infiltrate, Civatte bodies end-stage LP: reparative fibrosis with absence of elastic fibres and selective loss of hair follicles [ Figure 2 ]
Grouped globular deposits of IgM adjacent to the follicular epithelium or at the dermal-epidermal junction [8] [ Figure 2 ] Pseudopelade of Brocq Dense perifollicular lymphocytic infiltrate in early stage, followed by eccentric atrophy of follicle infundibular epithelium fibrosis around upper follicle. Elastin stains [Verhoeff's-Van Gieson (VVG)] reveal dense elastic tissue cuffing a broad, fibrotic follicular tract [ Figure 3 ]
Negativeor occasionally demonstrated IgM [1] Folliculitis decalvans Perifollicular neutrophilic inflammation around the upper follicle [ Figure 3 ] Negative
Fungal folliculitis
Fungal spores within the bulb of hair (highlighted with PAS stain) along with chronic inflammation around the follicle [ Figure 3 ] Negative By histopathological examination, correct diagnosis could be reached in 90.32% (140) cases. Histopathology alone correctly diagnosed 86.6% cases of LPP, 84.6% cases of DLE, and 90% cases of LP. This is consistent with findings of Trachsler and Trueb and Moure et al. [6, 12] All the cases of PPB, FD, and FF were correctly diagnosed.
DIF corroborated with histopathological findings in 85.7% cases and supplemented in making correct diagnosis.
In 23% (6 out of 26 cases) cases where histopathology showed NSP features, DIF helped in making definite diagnosis. This is consistent with findings of Trachsler and Trueb who observed that DIF is helpful in diagnosing 26% of histopathologically doubtful cases. [14, 15] There was high degree of agreement between histological diagnosis and final diagnosis depending on histopathology and DIF. This is consistent with findings of Trachsler and Trueb who reported the accuracy to be 97% on histopathology alone. [16] Similar findings were reported by Moure et al. who observed accuracy of 97.4% if combination of HE, PAS, and elastic tissue stain is used. [12] 
CONCLUSION
The PCA is a diagnostic challenge both for the clinician and pathologist. CA is a trichological emergency, thus, requiring aggressive management to prevent further follicular destruction. [5, 9, 17] DIF has supplemental role in CA especially in lymphocytic group. IgG helps in differentiating DLE from LPP and NSP. IgM helps significantly in differentiating LP from LPP, PPB, and NSP. C3 positivity helps significantly in differentiating PPB from DLE.
We conclude that by screening multiple sections, histopathological examination enables a precise diagnosis in majority of CA. Although DIF did not contribute in the diagnosis of NSP cases, it has role in other cases and is a good adjunct to traditional microscopy. DIF findings do not add to the histopathological findings to reach to a definite diagnosis.
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